
By ALBERT J. WALDERHAUG 

The Composition of Value Added in the 1963 
Input-Output Study 

J.HIS article presents estimates of 
the composition of value added by 
industry in 1963, supplementing the 
data on total value added by industry 
that were published in the initial article 
on the input-output study for 1963.1 

Also presented are some illustrations 
of how these new and more detailed 
data can be used to estimate the impact 
that changes in the level or composition 
of GNP may have on the aggregate 
levels and industrial composition of the 
value-added components. 

As defined by BEA, an industry's 
value added is the measure of its con­
tribution to GNP, i.e., to the Nation's 
output of goods and services.2 I t can be 
measured as the difference between the 
value of the industry's total output and 
the cost of the goods and services it 
purchases from other industries; or, 
it can be calculated by summing the 
industry's payments to the factors 
of production (employee compensa­
tion, profits, etc.) and its nonfactor 
costs (depreciation, property and sales 
taxes, etc.). This article shows value 
added divided into 3 components— 
employee compensation, indirect busi-

NOTE.—The statistical work to allocate the 
aggregate amounts of the value added com­
ponents to I-O industries, and to reconcile 
the I-O detail with the estimates of gross 
product originating by industry was directed 
by William M. Eisenberg, formerly with BEA 
and now with the Bureau of Labor Statistics. 

1. "Input-Output Structure of the U.S. Economy: 1963," 
SURVEY, November 1969. A single value added figure is 
shown there for each of the producing industries (1-0 1-79) 
and four special industries (I-O 84-87). 

2. This is somewhat different from the definition used by 
the Bureau of the Census to calculate "value added by man­
ufacture" as published in the Census of Manufactures and the 
Annual Survey of Manufactures. Census defines value added 
as the difference between the value of production (value of 
shipments plus miscellaneous receipts adjusted for changes 
in inventories of goods in process and finished goods) and the 
cost of materials, supplies, containers, fuels, purchases of 
electricity, and contract work put into production. The most 
important conceptual differences are that BEA's measure 
adds the sales and excise taxes collected in the industry but 
subtracts the cost of services supplied by other industries. 
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ness taxes, and property-type income 
(gross of depreciation)—for each of the 
78 producing and 4 special industries 
of the 1963 input-output table. 

These estimates were developed from 
data compiled for the more aggregative 
series on gross product originating 
(GPO) by industry published annually 
by BEA. The value-added components 
have been reallocated to match the 
industrial classification and the con­
cepts and conventions relating to defini­
tions of output used in the 1963 I-O 
study.3 A reconciliation of these newly 
developed estimates of industry value 
added for the year 1963 with the GPO 
estimates for 1963 is provided in an 
appendix to this article so that GPO 
data and national income by industry 
data available for other years can be 
adapted for use in input-output 
analysis. 

The additional detail on components 
of value added permit an interesting 
application of input-output analysis. 
The detail is used, in conjunction with 
data on imports from the original 
1963 I-O study, to calculate the amount 
of primary inputs (value added and 
imports) that would be generated 
directly and indirectly by the sale of 
one unit (one dollar or one million 
dollars' worth) of each industry's out­
put to final demand. Although the 
principal focus of this article is on the 
additional detail on the components 
of value added, the use of these data 
within the I-O framework to show the 
relationship between an industry's sale 
to final demand and its direct and in­
direct demand for primary inputs re­
quires the inclusion of imports for 
completeness. The estimates presented 

3. Additional comments on the methodology used to allocate 
the components of value added among the industries in 
mining and manufacturing are found in the technical note 
at the end of this article. 

in this article of the amounts of the 
primary inputs generated by an in­
dustry's sales to final demand show 
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that its composition varies widely 
among industries and therefore, differ­
ent patterns of final demand will have 
associated with them different propor­
tions of the value-added components. 

Three uses for the new value-added 
detail are illustrated in this article.* 
(1) It is used to measure the amounts 
of the value-added components and 
of imports generated by each major 
GNP component in 1963. (2) I t is 

used to measure the impacts that $1 
billion of final demand spent in alterna­
tive ways can have on the aggregate 
amount of employee compensation. 
This type of analysis can be carried 
out for other components of value 
added as well. (3) It is used (with 
certain rather restrictive assumptions) 
to trace the impact that changes in 
cost in any one industry can have on 
the prices of other industries' products. 

Composition of Value Added 

Industrial origin of value added and 
its components 

Table 1 shows total value added in 
each I-O industry, disaggregated into 
three components: employee compensa­
tion, indirect business taxes, and 
property-type income. The industry 
detail in table 1 is that used in the 85-
order I-O tables published in the 
November 1969 article. Total output 
(column 1) and value added (column 2) 
are the same as published in table 1 of 
that article. The I-O value-added com­
ponents relate to the detail published 
in the national income and product 
(NIP) accounts as follows: 

I-O Value-Added 
Components 

Employee compensation 

Indirect business taxes 

Property-type income 

NIP Accounts 

Employee compensation 

Indirect business tax and 
nontax liability 

Proprietors' income 
Rental income of persons 
Corporate profits and inven­

tory valuation adjustment 
Net interest 
Business transfer payments 
Surplus of government enter­

prises less subsidies 
Capital consumption allow­

ances 

I t was not feasible to allocate 
property-type income for 1963 in 
greater detail among the I-O industries. 
Some components shown in the NIP 

4. It is important to point out certain dangers in analyses 
that depend on the assumption of stability (over time and 
through a range of output levels) of the composition of each 
industry's value added. For example, corporate profits may 
vary widely from year to year and indirect business taxes 
are affected by state and local legislation establishing new 
and revised sales and property taxes. Therefore, the data 
presented here are most useful for years close to 1963; for 
other years, the data should be adjusted to reflect known 
changes. Detailed value-added data for 1967 are being pre­
pared in connection with the 1967 1-0 study, which is due 
to be released later this year. 

accounts, however, affect just a few 
I-O industries. Eental income of persons 
occurs only in the real estate and rental 
industry (I-O 71), the surplus of gov­
ernment enterprises, in Federal and 
State and local enterprises (I-O 78, 79), 
and the inventory valuation adjustment 
is shown separately in I-O 87. 

Chart 10 shows the percentages of 
total value added, and of each of its 
components, originating in each major 
industry division in 1963. I t is based 
on the data in columns 2-5 of table 1. 
Manufacturing was the main source of 
value added, contributing 29 percent 
of the total; it was followed by trade 
with 15 percent, and by finance-insur­
ance-real estate with 14 percent. 

Manufacturing was an even more 
important source of employee compen­
sation than of value added as a whole, 
accounting for 33 percent. The next 
most important source, with 17 percent, 
was the "other" industries (general 
government, households, and the rest 
of the world). 

Trade accounted for the largest share, 
30 percent, of indirect business taxes, 
mainly reflecting sales taxes collected 
in trade channels. Finance-insurance-
real estate and manufacturing followed 
closely with 27 percent and 26 percent, 
respectively. Property taxes on rental 
property and on owner-occupied hous­
ing are the main element in indirect 
business taxes originating in finance-
insurance-real estate, and excise taxes 
are the main element in manufacturing. 

Finance-insurance-real estate was the 
main source of property-type income, 
accounting for 27 percent of the total. 

Imputations in the national accounts 
for the value of banking services pro­
vided without explicit charges and for 
the rental value of owner-occupied 
housing have a strong influence on 
estimates of profits and of rental income 
of persons and, therefore, on the prop­
erty income component of value added 
in this industry division. Manufactur­
ing's share of property-type income 
was 22 percent—smaller than its share 
of value added as a whole. Agriculture 
accounted for 9 percent of property-
type income, double its share of value 
added as a whole, reflecting the import­
ance of net earnings of farm proprietors 
in this sector of the economy. 

Value added components 

For all industries combined, employee 
compensation accounted for 59 percent 
of value added in 1963, property-type 
income for 33 percent, and indirect 
business taxes for 9 percent. Columns 
6-9 of table 1 show the composition of 
each industry's value added. The com­
position is plotted in chart 11, where 
the industries are ranked according 
to the share of employee compensation 
in value added. The employee com­
pensation share of value added in 
Federal Government enterprises (I-O 
78) is slightly over 100 percent because 
deficits, mainly in the post office, 
more than offset earnings of other 
Federal enterprises. From this point 
the compensation share ranges down 
to slightly over 2 percent in the real 
estate and rental industry (I-O 71) 
whose low share is due mainly to 
definitions and conventions used in 
the I-O study; compensation for main­
tenance construction done on force 
account is redefined out of the industry 
in the I -O . accounts (see technical 
note) and imputations for the rental 
value of owner-occupied housing, al­
ready mentioned, are included. 

Employee compensation was less 
than half of value added in only 15 
of the I-O industries. Two types of 
industry are in this group. The first 
consists of industries where self-
employment is important, which boosts 
property-type income relative to em­
ployee compensation. This type in­
cludes farms (I-O 1 and 2), forestry 
and fisheries (I-O 3), and services, 
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Table 1 .—Components of Value Added for Industries i n t h e I n p u t - O u t p u t Table , 1963 

A p r i l 1973 

Indus t ry ' 

Total 
output 

Value 
added 

Em­
ployee 
com­

pensa­
tion 

Indirect 
busi­
ness 
taxes 

Prop­
erty 
type 

income 

Millions of dollars 

Total 

Em­
ployee 
com­

pensa­
tion 

Indirect 
busi-

Prop-
erty 
type 

income 

Ratios to value addod 

Value 
added 

10 

Em­
ployee 
com­

pensa­
tion 

Indirect 
busi­
ness 
taxes 

12 

Prop­
erty-
type 

income 

Ratios to total output 

Total 

Agriculture, Forestry & Fisheries.. 
Livestock & livestock products. . . 
Other agricultural products 
Forestry & fishery products. 

57,473 
26,684 
27,266 

. , . . . . _ 1,751 
Agricultural, forestry & fishery services 1.772 

Mining _ 
Iron & ferroalloy ores mining— 
Nonferrous metal ores mining 
Coalmining 
Crude petroleum & natural gas 
Stone & clay mining & quarrying.. 
Chemical & fertilizer mineral mining 

Construction 
New construction 
Maintenance & repair construction.. 

Manufacturing. 
Ordnance & accessories 
Food & kindred products 
Tobacco manufactures -
Broad <St narrow fabrics, yarn & thread mills 
Miscellaneous textile goods & floor coverings 
Apparel 
Miscellaneous fabricated textile products 
Lumber & wood products, except containers 
Wooden containers 
Household furniture 
Other furniture & fixtures 
Paper & allied products, except containers., 
Paperboard containers & boxes -
Printing & publishing 
Chemicals & selected chemical products 
Plastics & synthetic materials. 
Drugs, cleaning & toilet preparations. 
Paints & allied products 
Petroleum refining & related industries . . . 
Rubber & miscellaneous plastics products 
Leather tanning & industrial leather products 
Footwear & other leather products.. . - — 
Glass & glass products.. 
Stone & clay products . . . 
Primary iron & steel manufacturing 
Primary nonferrous metals manufacturing 
Metal containers... •. 
Heating, plumbing & structural metal products 
Stampings, screw machine products & bolts 
Other fabricated metal products . . 
Engines & turbines. 
Farm machinery & equipment 
Construction, mining & oil field machinery.. 
Materials handling machinery & equipment 
Metalworking machinery & equipment 
Special industry machinery & equipment . . . 
General industrial machinery & equipment.. 
Machine shop products 
Office, computing & accounting machines 
Service industry machines.. 
Electric industrial equipment & apparatus.. . 
Household appliances 
Electric lighting & wiring equipment 
Radio, television & communication equipment 
Electronic components & accessories.. . -
Misc. electrical machinery, equipment, & supplies 
Motor vehicles & equipment.. 
Aircraft & p a r t s . . 
Other transportation equipment 
Scientific & controlling instruments— -
Optical, ophthalmic & photographic equipment 
Miscellaneous manufacturing. 

Transportation, communications & utilities 
Transportation & warehousing 
Communications; exc. radio & TV broadcasting-
Radio & TV broadcasting 
Electric, gas, water & sanitary services 

Wholesale & retail trade 

Finance, insurance & real estate-
Finance & insurance 
Real estate & rental 

Services 
Hotels; personal & repair services, exc. auto. 
Business services 
Automobile repair & service 
Amusements 
Medical, educational svcs., & nonprofit org.. 

Government Enterprises ! 

Federal government enterprises2 

State & local government enterprises 

Other 
Government industry 
Rest of the world industry 
Household industry 
Inventory valuation adjustments 

20,570 
1,429 
1,519 
2,637 

12,265 
2,024 

85,313 
65,519 
19,794 

466,415 
6,302 
74,263 
7,425 
13,131 
3,668 
18,029 
3,174 
10,654 

420 
4,067 
1,923 
13,119 
4,748 
16,283 
16,893 
6,341 
9,053 
2,462 
21,837 
9,891 
967 

3,427 
2,932 
9,548 
24,618 
14,272 
2,445 
8,996 
4,955 
8,963 
2,398 
3,080 
4,062 
1,617 
5,144 
3,716 
3,354 
2,257 
3,925 
3,391 
6,495 
4,673 
3,081 

12,440 
4,512 
2,256 

40,031 
14,317 
4,894 
4,280 
2,534 
7,152 

84,678 
39.215 
13,495 
2,308 
29,660 

120,613 

117,587 
33,700 
83,887 

103,038 
15,370 
35,945 
10,866 
7,697 
33,160 

13,100 
5,864 
7,236 

62,534 
55,029 
4,183 
3,824 
-502 

590,389 

22,702 
6,692 
14,830 

598 
582 

11,049 
475 
625 

1,540 
6,926 
1,123 
360 

37,022 
25,890 
11,132 

170,972 
2,525 
19,893 
3,610 
3,472 
656 

6,772 
752 

3,852 
144 

1,613 
812 

4,813 
1,888 
7,888 
6,887 
2,555 
3,719 
891 

5,100 
4,413 
251 

1,505 
1,607 
4,594 
10,453 
3,980 
835 

3,371 
2,237 
3,743 

931 
1,013 
1,607 

595 
2,512 
1,541 
2,410 
1,137 
2,020 
1,088 
3,006 
1,515 
1,279 
5,942 
2,131 

957 
11, 892 
6,604 
1,786 
1,859 
1,430 
2,868 

50,469 
23,873 
11,433 
1,289 

13,874 

88,448 

80,137 
18,548 
61,589 

60,959 
9,828 

17,563 
6,427 
3,961 

23,180 

7,024 
2,774 
4,250 

61,610 
55,029 
3,259 
3,824 
-502 

341,514 

3,372 
1,181 
1,604 
135 
452 

3,734 
200 
366 
921 

1,510 
583 
154 

28,648 
19,859 
8,789 

113,731 
2,226 
11,069 

454 
2,637 
662 

5,400 
663 

2,544 
130 

1,319 
670 

2,970 
1,303 
6,355 
3,251 
1,399 
1,691 
510 

1,923 
2,790 
201 

1,235 
1,070 
2,897 
6,833 
2,452 
608 

2,597 
1,551 
2,635 
700 
901 

1,177 
437 

2,094 
1,312 
1,806 

906 
1,334 

791 
2,352. 
1,022 

828 
4,949 
1,778 
634 

6,642 
6,108 
1,663 
1,425 

834 
2,093 

25,484 
16,407 
4,448 

766 
3,863 

50,760 

15,326 
13,888 
1,438 

35,790 
5,331 

10,007 
2,874 
2,258 

15,320 

5,784 
4,335 
1,449 

58,885 
55,029 

32 
3,824 

54,627 

1,511 
581 
876 
7 
47 

962 
63 
54 
47 
732 
51 
15 

916 
779 
137 

14,021 
50 

3,441 
2,133 

57 
15 
83 
20 
99 
3 
29 
16 

115 
36 
140 
129 
39 
52 
19 

2,681 
477 
5 
17 
21 
102 
234 
103 
23 
74 
38 
73 
19 
31 
35 
12 
54 
35 
45 
30 
85 
47 
48 
168 
61 
266 
49 
52 

2,330 
117 
36 
30 
43 
104 

4,701 
1,138 
1,895 

68 
1,602 

16,170 

14,619 
1,460 
13,159 

1,661 
334 
274 
194 
696 
163 

69 

194,248 

17,819 
4,930 
12,350 

456 

6,353 
212 
205 
572 

4,684 
489 
191 

7,458 
5,252 
2,206 

43,220 
249 

5,383 
1,023 
778 
79 

1,289 
69 

1,209 
11 
265 
126 

1,728 
549 

1,393 
3,507 
1,117 
1,976 
362 
496 

1,146 
45 
253 
516 

1,595 
3,386 
1,425 
204 
700 
648 

1,035 
212 
81 
395 
146 
364 
194 
559 
201 
601 
250 
606 
325 
390 
727 
304 
289 

2,920 
379 
87 
404 
553 
671 

20,284 
6,328 
5,090 
457 

8,409 

21,518 

60,196 
3,200 

46,996 

23,508 
4,163 
7,282 
3,359 
1,007 
7,697 

1,171 
-1,630 

2,801 

2,725 

3,227 

"-502" 

1.000 

1.000 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 

1.000 

1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

1.000 
1.000 
1.000 

1.000 
1.000 
1.000 
1.000 

0.578 

.148 

.176 

.108 

.226 

.777 

.338 
421 

.586 

.598 

.218 

.519 

.428 

.774 

.767 

.790 

.665 

.882 

.556 

.126 

.760 

.857 

.797 

.882 

.660 

.903 

.818 

.825 

.617 

.690 

.806 

.472 

.548 

.455 

.572 

.377 

.632 

.801 

.821 

.666 

.631 

.654 

.616 

.728 

.770 
.693 
.704 
.752 
.889 
.732 
.734 
.834 
.851 
.749 
.797 
.660 
.727 
.782 
.675 
.647 
.832 
.834 
.650 
.558 
.925 
.931 
.767 
.583 
.730 

.505 

.687 
.389 
.594 
.278 

.574 

.191 

.749 

.023 

.587 

.542 

.570 

.447 

.570 

.661 

.676 
1.007 
.341 

1.000 
.010 

1.000 

0.093 

.067 

.087 

.059 

.012 

.081 

.087 

.133 

.086 

.031 

.106 

.045 
.042 

.024 

.030 

.012 

.082 

.020 

.173 

.591 

.016 

.023 

.012 

.027 

.026 

.021 

.018 

.020 

.024 

.019 

.018 

.019 

.015 

.014 

.021 

.526 

.108 

.020 

.011 

.013 

.022 

.022 

.026 

.026 

.029 

.017 

.019 

.020 

.031 

.022 

.020 

.021 

.023 

.019 
.026 
.042 
.043 
.016 
.111 
.048 
.045 
.023 
.053 
.196 
.018 
.020 
.016 
.030 
.036 

.093 

.048 

.166 

.051 

.115 

.183 

.182 

.079 

.214 

.027 

.034 

.016 

.030 

.176 

.007 

0.329 

.785 

.737 

.833 
763 

.143 

.575 

.446 

.328 

.371 

.678 

.435 

.631 

.201 

.203 

.198 

.253 

.099 

.271 

.283 

.224 

.120 

.190 

.092 

.314 

.076 

.164 

.155 

.359 

.291 

.177 

.509 
.437 
.531 
.406 
.097 
.260 
.179 
.168 
.321 
.347 
.324 
.358 
.244 
.208 
.290 
.276 
.228 
.080 
.246 
.245 
.145 
.126 
.232 
.177 
.298 
.230 
.202 
.214 
.305 
.122 
.143 
.298 
.246 
.057 
.049 
.217 
.386 
.234 

.402 

.265 
.445 
.355 
.606 

.243 

.626 

.173 

.763 

.386 

.424 

.415 

.523 

.254 

.332 

.324 
-.007 

.659 

.990 

"i.'ooo' 

0.395 
.251 
.544 
.341 

.537 

.333 

.411 

.584 

.565 

.555 
.517 

.434 

.395 

.562 

.367 

.401 

.268 

.486 

.264 

.179 

.376 

.237 

.362 

.343 

.397 
.422 
.367 
.398 
.484 
.408 
.403 
.411 
.362 
.234 
.446 
.259 
.439 
.548 
.481 
.425 
.279 
.341 
.374 
.451 
.418 
.388 
.329 

.415 

.450 
.503 
.515 
.321 
.463 
.324 
.415 
.478 
.472 
.432 
.297 
.461 
.365 
.434 
.564 
.401 

.847 

.558 

.468 

.733 

.682 

.550 

.734 

.592 

.639 

.489 

.591 

.515 

.653 

.734 

.587 

1.000 

1.000 
1.000 

0.059 
.044 
.058 
.077 
.255 

.181 

.140 

.241 

.349 

.123 

.288 

.221 

.444 

.244 

.353 

.149 

.061 

.201 

.153 

.300 

.209 

.239 

.310 

.324 

.348 

.226 

.274 

.390 

.192 

.221 

.187 

.207 

.088 

.282 

.208 

.360 

.365 

.303 

.278 

.172 

.249 

.289 

.313 

.294 

.292 

.293 

.290 

.270 

.407 

.353 

.337 
.401 
.340 
.233 
.362 
.219 
.269 
.398 
.394 
.281 
.166 
.427 
.340 
.333 
.329 
.293 

.301 

.418 
.330 
.332 
.130 

.421 

.130 

.412 

.017 

.347 

.347 

.278 

.264 

.293 

.462 

.442 

.739 

.200 

1.000 
(>) 

1.000 

0.026 
.022 
.032 
.004 
.026 

.047 

.044 

.036 

.018 

.060 
025 

.022 

.011 

.012 

.007 

.030 

.008 

.046 

.287 

.004 

.004 

.005 

.006 

.009 

.007 

.007 

.008 

.009 

.008 

.009 

.008 

.006 

.006 

.008 

.123 

.048 

.005 

.005 

.007 

.011 

.009 

.007 

.009 

.008 

.008 

.008 

.008 

.010 

.009 

.007 

.010 

.009 

.008 

.013 

.022 

.014 

.007 
.036 
.020 
.021 
.011 
.023 
.058 
.008 
.007 
.007 
.017 
.014 

.056 

.029 

.140 

.029 

.054 

.134 

.124 

.043 

.157 

.016 

.022 

.008 

.018 

.090 

.005 

See footnotes on page 37. 
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such as auto repair (I-O 75). The 
second type consists of industries with 
heavy investments in property or 
natural resources. They are the highly 
automated and mechanized industries 
such as those producing chemicals 
(I-O 27), drugs and cleaning and 
toilet preparations (I-O 28), and to­
bacco products (I-O 15); or utilities 
with heavy investment in plant and 
equipment, e.g., electric, gas, water, and 
sanitary services (I-O 68) and com­
munications (I-O 66); or extractive 
industries, e.g., iron mining (I-O 5) 
and petroleum and natural gas (I-O 8). 

The indirect business tax share of 
value added is between 2 and 5 percent 
in most industries. I t is a bit higher in 
industries where investment in property 

is significant, such as agriculture, min­
ing, and real estate rentals, reflecting 
the property tax. The share of indirect 
business taxes in value added is also 
relatively high in industries that make. 
significant payments of excise and 
special sales taxes, such as tobacco 
products (I-O 15), petroleum products 
(I-O 31), communications (I-O 66), 
alcoholic beverages (part of food proc­
essing, I-O 14), motor vehicles (I-O 59), 
amusements (I-O 76), rubber tires 
(part of rubber and miscellaneous 
plastics, I-O 32), and household appli­
ances (I-O 54) .6 The share is relatively 
high in finance and insurance (I-O 70) 
because of the stock transfer tax, and in 
trade (I-O 69) because of general sales 
taxes. 

Value Added and Output 

Value added related to industry's 
total output 

Columns 10 through 13 of table 1 
show the ratio of each industry's value 
added, and its components, to the in­
dustry's total output. The ratio of 
value added to output varies from a 
high of 85 percent in communications 
(I-O 66) to a low of 18 percent in 
miscellaneous textiles and floor cover­
ing (I-O 17) .6 

The higher an industry's ratio of 
value added to output, the less input of 
goods and services it requires from other 
industries, and the less impact a change 

5. Many of these taxes have been lifted or modified since 
1963. 

6. It should be noted that these ratios are affected by the 
conventions that have been adopted for constructing the 
national income and product accounts and the input-output 
accounts, such as: the Inclusion of imputations for non-
market transactions in the output of industries, the transfer 
treatment of secondary production and Imports, the def­
inition of output in wholesale and retail trade to reflect gross 
margins on the sale of merchandise, etc. These and other 
conventions which affect the ratios of value added to output 
are discussed in the technical note at the end of this article. 

in demand for its output will have on 
other industries. 

The industries with the highest ratios 
are mainly service-type industries— 
communications (I-O 66), real estate and 
and rentals (I-O 71), Federal Govern­
ment enterprises (I-O 78), trade (I-
O 69), etc.—or extractive industries— 
coal mining (I-O 7), crude petroleum 
and natural gas (I-O 8). Of the 23 
industries in which value added is 50 
percent or more of output, only 3 
are manufacturing industries: optical, 
ophthalmic, and photographic equip­
ment (I-O 63), glass and glass products 
(I-O 35), and office, computing and 
accounting machines (I-O 51). The 
industries with the lowest ratios of 
value added to output are mainly the 
highly mechanized manufacturing in­
dustries that process, large volumes of 
raw materials without much labor, or 
that assemble highly fabricated and 
therefore costly components. Examples 

of the first type are petroleum refining 
(I-O 31), textile manufacturing ( I -
O 16, 17), and primary nonferrous 
metals (I-O 38). Manufacturers of 
farm machinery and equipment (I-O 
44) and of motor vehicles and equip­
ment (I-O 59) are examples of the 
latter type. 

Primary inputs per dollar of in­
dustry's sale to final demand 

Input-output analysis establishes the 
relationship between the value of prod­
ucts delivered to final demand (GNP) 
and the primary inputs required directly 
and indirectly in order to supply them. 
Primary inputs are those inputs that 
are not the output of other producing 
industries in the system; they consist of 
the components of value added and 
imported goods and services. This sec­
tion shows the value-added and import 
content of $1.00 of each industry's final 
product. 

To deliver a unit of its product to 
final demand, each industry directly 
and indirectly consumes the output of 
the other producing industries in com­
bination with its own primary inputs of 
value added and imports. The output 
provided by its supplying industries 
can in turn be disaggregated into the 
primary inputs of these industries and 
output supplied by their suppliers. 
This analysis can be continued in turn 
through the full chain of production so 
that each industry's output is fully 
decomposed into its own primary inputs 
and its consumption of the primary 
inputs of its direct and indirect sup­
pliers. In this way the requirements for 
an industry to deliver a unit of its 
product to final demand no longer con­
sists of the outputs of its direct and 
indirect suppliers but of the primary 
inputs that have been absorbed by 
itself and its suppliers. 

One way to calculate these primary 
input requirements for an industry is to 
multiply the coefficients from its column 

Footnotes for Table 1. 
1. The dummy industries, business travel and entertainment (1-0 81), office supplies 

(1-0 82), and scrap, used, and secondhand goods (I-O 83) have no value added and are omitted 
from this list. 

2. The ratios of value added and its components to total output in Federal Government 
enterprises (I-O 78) agree with the direct requirements coefficients published in the November 
1969 SURVEY.-They were modified to exclude the operations of the Commodity Credit Cor­
poration. The nature of the Corporation's activities can vary significantly from year to year 
and, therefore, would introduce an element if instability into the coefficients. The components 
of value added relating to CCC operations which have been subtracted from the figures in 
columns 2,4, and 5 for 1-0 78 (and for the Government enterprise subtotal) before calculating 

the ratios in columns 10,12, and 13 are as follows (in $millions): total value added, $—1,531; 
indirect business taxes, $69; profit-type Income, $—1,600. 

3. Total output of the rest of the world industry (I-O 85) reflects TJ.S. earnings from foreign 
investments and a small amount ol compensation paid by foreign organizations to U.S. 
citizons. Earnings by foreigners from their investments in the U.S. are treated in the I-O 
accounts as a transferred import. Thus, value added in the rest of the world industry reflects 
net factor income received in the U.S. Since receipts and payments on foreign investment 
accounts would be determined independently in other years, the 1963 ratio would have no 
applicability to other years. 
NOTE.—Details may not add to totals because of rounding. Source: U.S. Department of 
Commerce, Bureau of Economic Analysis. 
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CHART 11 

Composition of Value Added: 
Industries Ranked by the Share of Employee Compensation in Value Added 

Percent 

Industry N o . and Tit le 

78 Federal Gov't Enterprises 
Gl Other Transport Equip. 
60 Aircraft & Parts 
21 Woollen Containers 
44 Farm Mach. 
19 Misc. Textile Prod. 
13 Ordnance & Accessories 
17 Misc. Textiles & Rugs 
48 Special Industry Mach. 
57 Electronic Components 
47 Metalworking Mach. 
56 Radio, TV & Communic. Equip. 
23 Other Furniture & Fixtures 
34 Footwear & Leather Prod. 
22 Household Furniture 
26 Printing & Publishing 
33 Tanning & Industrial Leather 
50 Machine Shop Prod. 
18 Apparel 
12 Maint. & Repair Construction 
53 Electric Industrial Equip. 
4 Agricultural Services, etc. 

40 Heating, Plumbing, etc. Prod. 
11 New Construction 
62 Prof. & Scientific Instruments 
16 Fabric, Yarn. etc. Mills 
43 Engines & Turbines 
70 Finance & Insurance 
49 General Industrial Mach. 
46 Materials Handling Mach. 
45 Construction & Mining Mach. 
64 Misc. Manufacturing 
39 Metal Containers 
52 Service Industry Machines 
42 Other Fabricated Metal Prod. 
41 Screw Machine Prod., etc. 
25 Paperboard Containers & Boxes 
65 Transportation 
54 Household Appliances 
35 Glass & Glass Prod. 
77 Medical, Educ. & Monprofit Org. 
20 Lumber & Wood Prod. 
51 Office & Computing Machines 
37 Primary Iron & Steel 
58 Misc. Electrical Mach., etc. 
55 Lighting S Wiring Equip. 
32 Rubber & Misc. Plastics Prod. 
36 Stone & Clay Prod. 
24 Paper & Allied Prod. 
38 Primary Nonferrous Metals 

7 Coal Mining 
67 Radio & TV Broadcasting 
6 Nonferrous Metals Mining 

63 Optical & Photo. Equip. 
69 Wholesale & Retail Trade 
30 Paints & Allied Prod. 
73 Business Services 
76 Amusements 
59 Motor Vehicles & Equip. 
14 Food & Kindred Prod. 
28 Plastics & Synthetic Materials 
72 Hotels, Personal Services, etc. 

9 Stone & Clay Mining 
27 Chemicals & Chemical Prod. 
29 Drugs, Cleaning Prep., etc. 
75 Auto Repair & Services 
10 Chemical Materials Mining 
5 Iron & Ferroalloys Mining 

66 Communication, Ex. Radio & TV 
31 Petroleum Refining 
79 State & Local Gov't Enterprises 
68 Electric, Gas, etc. Services 
3 Forestry & Fisheries 
8 Petroleum & Gas Mining 
1 Livestock & Prod. 

15 Tobacco Manufactures 
2 Other Agricultural Prod. 

71 Real Estate & Rental 

U.S. Department of Commerce, Bureau of Economic Analysis 

iri the total requirements table in the 
input-output study (table 3 in the 
November 1969 article) by the ratio of 
value added to output for the corre­
sponding producing industry shown in 
columns 10-13 of table 1 (with a ratio 
of 1.0 applied to imports). When the 
coefficients in any given column of the 
total requirements table are multiplied 
by the ratios of total value added to 
output for the appropriate producing 
industries, the derived ratios will repre­
sent the amounts of value added and 
imports required directly and indirectly 
to deliver $1.00 of output to final de­
mand (GNP). The derived ratios in 
each column will sum to l.O; that is, 
$1.00 of sales to final demand generates 
$1.00 of value added.7 This demon­
strates that the value of an industry's 
final output is the sum of the value 
added by that industry and the value 
that has been added by all the other 
industries (including imports) that sup­
plied inputs directly and indirectly. If 
the total requirements coefficients for a 
given industry are multiplied by the 
ratios of the separate value-added com­
ponents to output, one can calculate 
the amounts of the separate primary 
inputs (the three value-added com­
ponents plus imports) that directly and 
indirectly make up $1.00 of the given 
industry's final output. Table 2 shows 
the value-added and import content per 
dollar of each industry's final product 
in 1963. 

It can be seen from table 2 that the 
composition of the primary inputs per 
dollar of final output varies widely 
among industries. For instance, $1.00 
spent on tobacco products (I-O 15) 
generates 21 cents of employee com­
pensation, but if spent on aircraft and 
parts (I-O 60) it generates 78 cents of 
employee compensation. The amount 
of indirect business taxes per dollar of 
final output is a fairly uniform 4 to 5 
cents except in industries such as to­
bacco (I-O 15) and petroleum (I-O 31) 
whose products are subject to special 
excise taxes. The amount of property-
type income per dollar of final output 
ranges from 7 cents for Federal Govern­
ment enterprises (I-O 78) to 66 cents 

7. Because of the treatment of scrap and byproducts in the 
1-0 system this statement requires a slight qualification, dis­
cussed in a technical note at the end of the article. 
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for agricultural crops (I-O 2) and the 
real estate and rental industry (I-O 71). 
The amount of imports per dollar of 
final output is generally less than 5 cents 
except in industries in which imports 
are a significant part of total supply, 
such as forestry and fishery products 
(I-O 3) and iron mining (I-O 5). 

Value-Added and Import Content 
of GNP Components, I960 

THE estimated primary inputs per 
dollar of industry sales to final demand 
(table 2) were used to calculate the 
amount of employee compensation, in­
direct business taxes, property-type in­
come, and imports generated in 1963 
by each major GNP component: per­
sonal consumption expenditures, gross 
private domestic investment, gross ex­
ports, Federal Government purchases, 
State and local government purchases. 
Sales by each I-O industry to each of 
the major GNP components in 1963 
are shown in table 1 of the November 
1969 SURVEY article. These data on the 
industrial composition of the GNP com­
ponents combined with the data pre­
sented here on primary inputs required 
per dollar of each industry's sales to 
final demand yield the estimates shown 
in table 3 of the amounts of employee 
compensation, indirect business taxes, 
property-type income, and imports gen­
erated by each GNP component.8 

In calculating GNP, exports are en­
tered net of imports. In input-output 
analysis, however, it is gross exports 
that are of interest when one wants to 
trace the direct and indirect impacts of 
final demand on the producing indus­
tries. In table 3 of this article, the 
export column of final demand reflects 
gross exports, and the accounts are bal­
anced by showing gross imports as a 

Table 2.—Primary I n p u t s Per Dollar 
of Industry's Sale to F i n a l D e m a n d 

[Cents] 

8. The value-added content of GNP components can also 
be calculated using the total requirements table (table 3 in 
the 1969 article) to generate the total output required directly 
and indirectly from each industry and then applying the 
ratios of value added to output from table 1 of this article to 
derive the primary Inputs. This calculation will also yield 
the industrial composition of the value-added components 
which cannot be obtained from the information in table 2. 
B E A has developed a set of four special value-added coeffi­
cient matrixes, one for total value added and each of its 
components, that permit the calculation to be made in one 
step. They are described in the technical note at the end of 
the article and their use is illustrated in the following section. 

In­
dus­
try 
No. 

Industry 

Livestock & livestock products 
Other agricultural products. . . 
Forestry & fishery products.. . 
Agricultural, forestry & fishery services. 
Iron& ferroalloy ores mining.. 
Nonferrous metal ores mining. 
Coalmining. 
Crude petroleum & natural gas 
Stone & clay mining & quarrying 
Chemical & fertilizer mineral min ing— 

New construction 
Maintenance & repair construction 
Ordnance & accessories 
Food & kindred products 
Tobacco manufactures.. 
Broad & narrow fabrics, yarn & thread mills.. 
Miscellaneous textile goods & floor coverings.. 
Apparel _ 
Miscellaneous fabricated textile products 
Lumber & wood products, except containers. 

Wooden containers 
Household furniture _ 
Other furniture & fixtures 
Paper & allied products, except containers 
Paperboard containers & boxes 
Printing & publishing.. 
Chemicals & selected chemical products 
Plastics & synthetic materials. 
Drugs, cleaning & toilet preparations.. 
Paints & allied products 

Petroleum refining & related industries 
Eubber & miscellaneous plastics products 
Leather tanning & industrial leather products.... 
Footwear & other leather products 
Glass & glass products 
Stone & clay products 
Primary iron & steel manufacturing 
Primary nonferrous metals manufacturing 
Metal containers. 

Heating, plumbing & structural metal products-

Stampings, screw machine products & bolts 
Other fabricated metal products 
Engines & turbines-— 
Farm machinery & equipment , 
Construction, mining & oil field machinery 
Materials handling machinery & equipment 
Metal working machinery & equipment 
Special industry machinery & equipment 
General industrial machinery & equipment 
Machine shop products 
Office, computing & accounting machines 
Service industry machines 
Electric industrial equipment & apparatus 
Household appliances 
Electric lighting & wiring equipment 
Radio, television & communicaion equipment 
Electronic components & accessories 
Misc. electrical machinery, equipment & supplies. 
Motor vehicles & equipment 
Aircraft & parts 

Other transportation equipment 
Scientific & controlling instruments 
Optical, ophthalmic & photographic equipment-
Miscellaneous manufacturing 
Transportation & warehousing. 
Communications; exc. radio & TV braodcasting.. 
Radio & TV broadcasting 
Electric, gas, water & sanitary services 
Wholesale & retail trade 
Finance* insurance 

Real estate & rental 
Hotels; personal & repair services, exc. auto. 
Business services -
Automobile repair & service 
Amusements 
Medical, educational SVCR., & nonprofit org.. 
Federal government enterprises 
State & local government enterprises 
Imports 
Business travel, entertainment, & gifts 

Office supplies 
Government industry. 
Rest of the world Industry 
Household industry 
Inventory valuation adjustment. 

Em­
ployee 

compen­
sation 

Indirect 
business 

taxes 

29.2 
23.3 
26.3 
49.3 
30.3 
46.0 
67.2 
23.8 
49.2 
39.8 

64.3 
67.9 
76.5 
43.0 
21.1 
64.3 
50.6 
65.1 
62.7 
51.1 

65.4 
64.9 
67.1 
50.8 
58.6 
65.8 
45.8 
50.1 
49.1 
61.8 

32.6 
55.4 
52.6 
67.5 
69.5 
57.0 
57.0 
49.7 
62.0 
64.3 

61.4 
60.9 
66.6 
67.3 
66.1 
64.9 
70.3 
68.1 
66.0 
69.9 

61.8 
64.5 
67.4 
61.7 
59.0 
71.8 
69.8 
59.2 
57.1 
77.8 

71.4 
66.6 
54.3 
58.8 
59.6 
40.8 
54.7 
36.6 
64.4 
65.9 

16.4 
52.6 
66.7 
47.0 
50.4 
59.2 
86.7 
42.7 

50.4 

61.0 
100.0 

1.0 
100.0 

08.9 
7.8 
3.9 
7.9 
7.9 
7.0 
4.7 

10.5 
6.7 
4.8 

5.4 
4.4 
3.7 

10.8 
40.1 
4.6 
4.8 
4.0 
5.0 
4.0 

4.1 
4.5 
4.3 
4.1 
4.0 
4.4 
6.3 
4.5 
4.4 
5.6 

20.2 
8.0 
6.5 
4.1 
3.6 
4.4 
4.3 
4.4 
4.4 
4.3 

4.0 
4.1 
4.0 
4.6 
4.3 
4.4 
4.0 
4.4 
4.0 
4.2 

5.0 
5.6 
3.9 
7.5 
5.6 
5.1 
4.3 
6.9 

11.9 
3.6 

4.2 
4.1 
4.3 
6.0 
6.1 

15.4 
8.7 
9.1 

16.1 
8.2 

17.9 
5.4 
4.5 
6.4 

14.9 
3.6 
1.8 
2.7 

Property-
type 

income 

8.5 

4.5 

68.6 
65.7 
43.7 
39.9 
29.4 
28.6 
36.8 
56.2 
38.1 
40.8 

27.2 
26.4 
17.1 
39.8 
36.3 
33.4 
26.8 
26.9 
26.2 
31.4 

22.9 
26.0 
24.8 
32.1 
31.2 
26.6 
42.8 
41.1 
43.4 

38.2 
36.3 
31.0 
23.8 
32.9 
34.7 
31.3 
30.6 
29.2 
27.3 

30.1 
29.3 
26.3 
20.6 
27.1 
27.2 
21.6 
21.8 
26.4 
23.4 

29.1 
26.4 
24.9 
27.3 
30.5 
19.2 
22.1 
29.3 
27.7 
15.7 

19.5 
25.9 
35.4 
26.6 
28.4 
43.1 
35.4 
53.4 
28.7 
24.6 

66.1 
40.8 
37.3 
44.6 
31.6 
36.4 
7.4 

53.5 

33.1 

28.2 

99.0 

"ioo.T 

Imports 

03.5 
3.1 

27.2 
2.9 

32.4 
18.4 
1.3 
9.4 
7.0 

14.6 

3.1 
2.2 
2.7 
6.4 
2.6 
7.7 

17.8 
4.0 
6.1 

13.5 

7.6 
4.6 
3.8 

13.0 
6.2 
3.3 
6.1 
4.3 
3.1 

9.1 
6.3 
9.9 
4.6 
4.1 
3.9 
7.4 

15.3 
4.4 
4.1 

4.5 
5.8 
4.1 
7.4 
3.6 
3.6 
4.0 
6.7 
3.6 
2.5 

4.1 
3.5 
3.9 
3.5 
5.0 
4.0 
3.8 
5.6 
3.4 
2.8 

4.9 
3.5 
6.0 
9.6 
5.9 
.7 

1.2 
2.0 
.8 

1.4 

1.2 
1.6 
1.1 
3.0 

.7 
5.1 
1.1 

100.0 
7.9 

Source: U.S. Department of Commerce, Bureau of Economic Analysis. 
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T a b l e 3 . — V a l u e - A d d e d a n d I m p o r t C o n t e n t 
o f M a j o r C o m p o n e n t s o f G N P , 1963 

Valnc added (GNP) 

Value added (GNP) 

Value added (GNP) 

Total 
Personal 

consumption 
expenditures 

Gross 
private 

domestic 
investment 

Gross 
exports 

Federal 
Government 

purchases 

State 
and local 

government 
purchases 

(Millions of dollars) 

341,514 
64,627 

194,248 

590,389 

26,638 

617,027 

175,295 
42,796 

140,572 

358,663 

16,877 

375,540 

53,614 
5,648 

23,245 

82,507 

3,332 

85,839 

14,568 
2,272 

14,187 

31,027 

1,423 

32,450 

50,178 
2,179 
7,719 

60,076 

4,039 

64,115 

47,859 
1,732 
8,525 

58,116 

967 

59,083 

Distribution of Primary Inputs Among Final Demand Components 
(Percent) 

100.0 
100.0 
100.0 

100.0 

100.0 

100.0 

51.3 
78.3 
72.4 

60.7 

63.4 

60.9 

15.7 
10.3 
11.9 

14.0 

12.5 

13.9 

4.3 
4.2 
7.3 

5.3 

5.3 

5.2 

14.7 
4.0 
4.0 

10.2 

15.2 

10.4 

14.0 
3.2 
4.4 

0.8 

3.6 

9.6 

Composition of Final Demand Components by Type of Primary Input 
(Percent) 

55.3 
8.9 

31.5 

95.7 

4.3 

100.0 

46.7 
11.4 
37.4 

95.5 

4.5 

100.0 

62.5 
6.6 

27.1 

96.1 

3.9 

100.0 

44.9 
7.0 

43.7 

95.6 

4.4 

100.0 

78.3 
3.4 

12.0 

93.7 

6.3 

100.0 

81.0 
2.9 

14.4 

98.4 

1.6 

100.0 

Source: TJ.S. Department of Commerce, Bureau of Economic Analysis. 

Table 4 .—Employee Compensat ion Generated 
by Alternative Expenditures of $1 Bil l ion 

Personal Consumption Expenditures 

Industry 

Total.. 

69 Wholesale and retail trade 
77 Medical, educ. & nonprofit org.. 
70 Finance & Insurance 
14 Food & kindred products 
65 Transportation. . . 
73 Business services 
12 Maint. & repair construction 
18 Apparel 
72 Hotels, porsonal serv., etc 
26 Printing <fc publishing 

Ail other.. 

Millions 

469.0 

110.5 
37.6 
32.5 
27.1 
25.5 
16.8 
14.1 
13.8 
13.0 
11.9 

166.2 

Percent 
of total 

100.0 

23.6 
8.0 
6.9 
5.8 
5.4 
3.6 
3.0 
2.9 
2.8 
2.5 

35.4 

Public Education 

T o t a l . . . . - . . . -

84 General government 
11 New construction 
69 Wholesale & retail trade .. 
65 Transportation. . . 
26 Printing & publishing 
73 Business services.. 
37 Primary iron & steel 
36 Stone <fc clay products 
14 Food <fe kindred products. 
68 Electric, gas, etc. serv 

All other.. 

861.0 

669.3 
42.0 
19.3 
13.8 
11.2 
7.7 
5.5 
5.0 
4.7 
4.7 

77.8 

100.0 

77.8 
4.9 
2.2 
1.6 
1.3 
.9 
.6 
.6 
.5 
.5 

9.1 

Gross Private Domestic (Investment 

Industry Millions Percent 
of total 

Total.. 

11 New construction. 
69 Wholesale & retail trade 
37 Primary iron & steel 
65 Transportation 
40 Heating, plumbing, etc. prod.. 
36 Stone & clay products 
59 Motor vehicles & equip 
73 Business services 
53 Electric industrial equip 
47 Metalworking mach 

All other. 

634.0 

173.7 
64.1 
31.5 
27.8 
19.4 
19.3 
19.2 
17.0 
14.6 
13.2 

234.2 

100.0 

27.4 
10.1 
5.0 
4.3 
3.1 
3.0 
3.0 
2.7 
2.3 
2.1 

36.9 

Construction of Multifamily Dwellings 

Total.. 

11 New construction 
69 Wholesale & retail trade 
36 Stone & clay products 
40 Heating, plumbing, etc. prod.. 
65 Transportation 
37 Primary iron & steel 
73 Business services 
20 Lumber & wood products 
42 Other fabricated metal prod... 
70 Finance & insurance 

Allother.. 

638.0 

299.9 
54.4 
34.6 
29.0 
27.7 
21.2 
20.8 
20.1 
8.3 
8.2 

113.9 

100.0 

47.0 
8.5 
5.4 
4.5 
4.3 
3.3 
3.3 
3.2 
1.3 
1.3 

17.9 

Source: TJ.S. Department of Commerce, Bureau of Economic Analysis. 

primary input. In this way it is possible 
to show the direct and indirect import 
content of the various categories of final 
demand. 

The top panel of table 3 shows the 
dollar amounts of the primary inputs 
generated by each major component of 
final demand. For instance, personal 
consumption expenditures (PCE) gen­
erated $175 billion of employee compen­
sation in 1963, $43 bfllion of indirect 
business taxes, $141 billion of profit-
type income, and $17 billion of imports. 

The second panel of table 3 shows 
the distribution of each primary input 
among the components of final demand. 
Personal consumption expenditures are 
the largest final demand component, 
accounting for 60.9 percent of gross final 
demand. However, the shares of the 
primary inputs generated by personal 
consumption expenditures range as 
low as 51.3 percent for employee com­
pensation and as high as 78.3 percent 
for indirect business taxes. 

Conversely, the impact of gross 
private domestic investment is heaviest 
on employee compensation and least on 
indirect business taxes: gross private 
domestic investment accounts for 13.9 
percent of gross final demand but it 
generates 15.7 percent of total employee 
compensation and only 10.3 percent of 
total indirect business taxes. 

The third panel of table 3 shows the 
composition of each component of final 
demand in terms of primary inputs. 
Differences in these patterns of primary 
inputs result from the differing indus­
trial composition of the expenditures for 
final products that make up the com­
ponents. The composition of total final 
demand in 1963 was 55 percent em­
ployee compensation, 9 percent indirect 
business taxes, 32 percent property-
type income, and 4 percent imports. The 
composition of PCE in terms of primary 
inputs was markedly different, with 
employee compensation accounting for 
47 percent and property-type income for 
37 percent. This difference is related to 
the fact that large amounts of consumer 
expenditures are for output of the food 
(I-O 14), trade (I-O 69), and real 
estate and rental (I-O 71) industries, 
whose value-added content (as shown 
in table 2) is characterized by relatively 
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small amounts of employee compensa­
tion and large amounts of property-type 
income; and to the fact that many sales 
and excise taxes are aimed at products 
and services consumed by persons. 

The rather large share (62.5 percent) 
of employee compensation in the pri­
mary inputs generated by gross private 
domestic investment reflects the fact 
that the new construction industry 
(I-O 11), whose value added content 
consists heavily of employee compensa­
tion, makes up over 50 percent of this 
final demand category. 

Income from foreign investments (I-O 
85), and from the sales of agricultural 
crops (I-O 2), food and kindred products 
(I-O 14), and chemicals (I-O 27) were 
important export receipts in 1963. These 
industries all have higher-than-average 
shares of property-type income in their 
value added; therefore, property-type 
income has an above average share 

(44 percent) in the primary input con­
tent of exports. 

Compensation of Government em­
ployees is a significant part of the 
purchases of both Federal and State-
local governments, and thus is the domi­
nant element in the primary inputs 
generated by government purchases. 

Imports constitute 4.3 percent of pri­
mary inputs to final demand as a whole, 
and there is a similar import share in 
the primary inputs generated by per­
sonal consumption expenditures, pri­
vate investment, and exports. Imports 
are a very small share (1.6 percent) of 
the primary inputs generated by State-
local government purchases, but are 
6.3 percent of the primary inputs 
generated by Federal Government pur­
chases. Expenditures to maintain estab­
lishments overseas were largely 
responsible. 

Industrial Composition of Employee Compensation Generated by 
Alternative Patterns of Final Demand 

THIS section illustrates the use of 
input-output analysis and the value-
added data presented in this article to 
examine the amount and the industrial 
distribution of employee compensation 
generated by different types of final 
expenditures. The technique can, of 
course, be used to examine impacts on 
the other components of value added 
as well. 

The illustration considers four differ­
ent $1 billion increments to final 
demand, each of which could result 
fairly directly from policy decisions. 
The first alternative is $1 billion of 
PCE—i.e., $1 billion whose industrial 
composition is the same as that of 
PCE.9 This might be thought of as, 
e.g., a change in spending resulting 
from changes in personal income taxes. 
The second alternative uses the indus­
trial composition of gross private do­
mestic investment, and could represent 
a change in spending resulting from a 
change in the investment tax credit. 

9. The four patterns of expenditures are meant to be illus­
trative. The average pattern in 1963 Is used for each, although 
it is recognized that tho industrial composition of incremental 
changes in a particular type of expenditure may differ from 
that of the category as a whole. 

The industrial composition of govern­
ment purchases of goods and services 
for public education is used for the 
third alternative, and the fourth uses 
the composition of inputs required for 
the construction of multif amily housing. 

Each expenditure alternative was 
applied to a special matrix of coeffi­
cients that measures for each industry 
the total employee compensation gen­
erated directly and indirectly in its 
supplying industries per dollar of the 
industry's output delivered to final 
demand.10 The results are summarized 
in table 4, which shows the I-O indus­
tries most affected by each alternative. 
The total amount of compensation 
generated by $1 billion of final demand 
varies from a low of $469 million for 
the "PCE" alternative to a high of 
$861 million for the "education" 
alternative. 

The compensation generated by the 
"PCE" and "education" alternatives 
is mainly in the non-material producing 

10. This is one of the four special coefficient matrixes 
developed by BEA that are described in the technical note 
at the end ol the article. 

industries. Only three commodity-pro­
ducing industries appear among the 10 
most affected by the "PCE" alterna­
tive: food and kindred products (I-O 
14), apparel (I-O 18), and printing and 
pubHshing (I-O 26), and they account 
for only 11 percent of the total com­
pensation generated. Although five com­
modity-producing industries appear on 
the list for the "education" alternative 
they account for only 8 percent of the 
total compensation generated. 

The impact of the other two alterna­
tives, "investment" and "multifamily 
dwellings," is mainly on the commodity-
producing industries. New construction 
(I-O 11) is the most important in both. 
The other commodity-producing indus­
tries affected by the "multif amily 
dwellings" alternative are those directly 
and indirectly supplying the construc­
tion industry, e.g., stone- and clay 
products (I-O 36), primary iron and 
steel products (I-O 37), lumber and 
wood products (I-O 20). Equipment-
producing industries affected by the 
"investment" alternative are: motor 
vehicles (I-O 59), electric industrial 
equipment (I-O 53), and metal working 
machinery and equipment (I-O 47). 

Three service-type industries appear 
rather prominently on all four lists: 
trade (I-O 69), transportation (I-O 65), 
and business services (I-O 73). The trade 
and transportation industries are asso­
ciated with virtually all transactions 
involving the sale and movement of 
materials from producer to both inter­
mediate and final consumers. Business 
services, which include advertising, are 
also important inputs to most producing 
industries. Therefore, these rather uni­
versally used services become widely 
diffused indirectly as well as directly as 
inputs associated with any pattern of 
final expenditures. 

Table 4 indicates the industrial con­
centration of the employee compensa­
tion generated by the alternative ex­
penditure patterns. Almost one-fourth 
of the effect of the "PCE" alternative 
is in trade (I-O 69), and 65 percent of 
the total effect occurs in the 10 top 
industries listed in table 4. The remain­
ing 35 percent is spread among all other 
industries. The concentration for the 
"investment" alternative is similar, 
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with 27 percent of the employee com­
pensation occurring in the construction 
industry (I-O 11) and 63 percent of the 
total occurring in the leading 10 indus­
tries. In the "education" alternative, 
however, direct payments of wages and 
salaries by school systems account for 

78 percent of the total impact and the 
10 listed industries account for over 90 
percent of the total. In the "multifamily 
dwellings" alternative, almost one-half 
of the impact is in the construction 
industry itself and the 10 top industries 
account for over 80 percent of the total. 

Use in Price Analysis 

INPUT-OUTPUT analysis has been 
used to assess the potential impact of 
changes in the price of primary factors 
of production on the prices of other goods 

. and services. For examp^, if changes in 
wage rates change the unit cost of labor 
in an industry, what is the likely effect 
on prices in the rest of the economy? 
Input-output analysis can trace the 
impacts on the prices of other goods and 
services if it is assumed that the in­
creased factor cost is reflected in the 
price of the product of the industry 
where it occurs and that the increased 
cost to other users of the product is 
passed on exactly in the prices of their 
products. A simple example will illus­
trate how the effects of such a pass-
through of increased factor cost would 
be calculated. 

Assuming a 10 percent increase in 
unit labor costs in the iron and steel 
industry (I-O 37), what will be the 
impact on the price of motor vehicles 
(I-O 59) ? If the iron and steel industry 
passes on 100 percent of the increased 
cost, the rise in price of iron and steel to 
its users would be 10 percent of .278, 
the ratio of compensation to output for 
the iron and steel industry as shown in 
column 4 of table 1. The amount of iron 
and steel that the motor vehicle indus­
try requires directly and indirectly per 
dollar of its finished product is $0.21208 
(the coefficient from row 37, column 59 
of table 3, the total requirement? table, 
in the November 1969 STJBVEY article). 
The calculation (.10 X..278 x $0.21208) 
equals $0,006 per $1.00 of output, or an 
indicated rise of .6 percent in the 
factory price of motor vehicles.11 

Similar calculations will show the 

effects of the rise in iron and steel wage 
costs on the price of finished products 
of other industries, and the effects of 
changes in the cost of other components 
of value added. If changes also occur in 
the costs of primary inputs to other 
industries the resulting calculations can 
be accumulated to determine the total 
effect on the price of any product. 

Although more elaborate price models 

in which pass-through assumptions can 
be modified are possible, the I-O ap­
proach to price analysis is essentially 
static. The assumptions underlying it 
are rigid and not always realistic in 
situations where dynamic factors are 
likely to be dominant—as is usually the 
case when there are real pressures on 
prices. The analysis does not allow for 
the effects of relative price changes on 
the quantity of goods purchased by pro­
ducing industries (substitution) nor 
does it permit evaluating the "band­
wagon" effect whereby a price increase 
in one industry stimulates price in­
creases in other industries which are 
unrelated to cost considerations. How­
ever, the I-O approach does isolate one 
element in the complex set of factors 
which influence prices and may be use­
ful in situations when the assumptions 
appear reasonable; e.g., a period of 
cost-push inflation. 

Appendix: Reconciliation of Alternative Estimates of Industry Valne Added: 

1968 Gross Product Originating and Value Added 

In the 1963 I-O Study 

11. The calculations can be mado more directly with the 
special value-added coefficient matrices described in tho 
technical note. 

BEA prepares annual estimates of 
gross product originating (GPO) in 
each major industry. (Prehminary esti­
mates for 1972 are on page 19 of this 
issue; revised estimates, are published 
each July.) The estimates of value 
added for industries in the 1963 input-
output study are based mainly on the 
GPO estimates for that year and con­
ceptually agree in total. However, the 
data underlying the GPO estimates 
have been reallocated to match the 
industrial classification and the concepts 
and conventions used in the I-O study. 
In addition, some prehminary revisions 
to the GPO estimates, made in connec­
tion with work on the 1963 benchmark 
of the national accounts, have been 
incorporated into the I-O estimates of 
industry value added but not yet into 

the GPO data. Table 5 reconciles the 
two sets of industry value-added esti­
mates showing the amounts and main 
reasons for the differences at the in­
dustry detail for which the GPO esti­
mates are published. This reconciliation 
should be helpful to anyone wishing to 
adapt the more current GPO data in 
modifying or updating the 1963. table 
for use in input-output applications. 

The differences shown in column 2 
of table 5 are due to differences in the 
industry classifications used in compil­
ing the two sets of data. The GPO 
estimates adhere strictly to the Stand­
ard Industrial Classification (SIC). In 
the I-O system, however, some indus­
tries are reclassified in order to achieve 
industry groups that are more homo­
geneous and that thus have a more 
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stable input structure. These reclassi­
fications, identified in table 5 by SIC 
code, consist of shifting veterinary 
services from the agricultural sector to 
the services sector, oil and gas field 
drilling services from mining to con­
struction, and trading stamp companies 
from services to wholesale and retail 
trade. 

Columns 3 and 4 of table 5 give the 
differences between the GPO and the 
I-O value-added estimates that are due 
to the ''redefinition" of certain activ­
ities (rather than whole SIC industries) 
from one industry to another. Column 3 
shows the differences that are due to the 
fact that in the I-O system all con­
struction and installation work per­
formed by employees in establishments 
not in the construction industry (i.e., 
force account construction) is redefined 
to be in the construction industry. 
Column 4 shows the effects of all other 
redefinitions: manufacturing and serv­
ice activities that occur in the trade 
and transportation industries are shifted 
to the appropriate manufacturing and 
service industries; trade activities oc­
curring in. other industries are shifted 

to wholesale and retail trade; and 
manufacturers' sales offices are shifted 
from wholesale trade to manufacturing. 
The details underlying the figures in 
column 4 are given in footnotes to the 
table. 

In the calculation of the GPO esti­
mates, the inventory valuation adjust­
ment is distributed among the industries 
holding inventories. In the input-
output table it appears as a separate 
industry (I-O 87). The resulting differ­
ences in value added by industrial 
sector are given in column 5.12 

The remaining differences, shown in 
column 6, are essentially statistical. 
There are three main sources of these 
differences. 

First, prehminary 1963 benchmark 
revisions to the national income and 
product (NIP) accounts have been 
incorporated into the I-O value added 
figures estimates but not into the GPO 
estimates. These preliminary revisions 
lowered total GNP slightly ($114 mil-

12. The industrial distribution of IVA varies greatly from 
year to year. Therefore the pattern shown in column 5 
should not be used as a model. Annual data on IVA in this 
detail are published in table 6.10 of the national income and 
product accounts. 

lion) and changed the allocation among 
industries. 

Second, the statistical discrepancy in 
the NIP accounts—the difference be­
tween the "income side" and the 
"product side" estimates of national 
output—is shown as a separate total in 
the GPO estimates. In the I-O tables, 
however, there is no statistical dis­
crepancy, since the sum of value added 
by industry equals GNP. 

Third, some estimates of value added 
for the input-output table are derived 
from different sources from those used 
in estimating GPO. For example, the 
1963 I-O estimates of employee com­
pensation in the detailed mining and 
manufacturing industries were based 
on data from the 1963 Censuses of 
Manufactures and Mineral Industries, 
whereas State unemployment insurance 
records were used for the GPO esti-
ates. Also, estimates of property-type 
income for some of the I-O industries 
were derived from the reports of 
regulatory agencies, whereas Internal 
Eevenue Service data were used in 
estimating GPO. 

Table 5.—Reconciliation of Estimates of Industry Value Added, 1963 
(Millions of dollars) 

Industry 

Mining __ 

Manufacturing __ 
Transportation 

Wholesale and retail trade.. 

Services 

Rest of the world.. 

Statistical discrepancy 

All industries (GNP) 

SIC classification 

Gross 
product 

originating 

01-09 
01-02 

10-14 
15-17 
19-39 
40-17 

48 
481, 2, 9 

49 
50-59 

60-67 
60-64 

70-89 

91-93 
pt . 91-93 

n.a. 
n.a. 

Input-output 

01-09 (ex.0722).... 
01-02 

10-14 (ex. 138) 
15-17,138, p t . 6581. 
19-39 
40-47 

48 
481,2,9. 

49 
50-59,7396 

60-67 (ex.pt. 6561). 
60-64 

70-89 (ex. 7396), 
0722. 

91-93 
pt. 91-93 

Published 
gross 

product 
originating 

1 

22,971 
(21,545) 

13,121 
26,380 

167,035 
25,136 

12,875 
(11,635) 

14,892 
97,180 

80,909 
(18,790) 

60,937 

65,997 
(58,120) 

3,364 
0 

-294 

590,503 

Reclassifi­
cations 

2 

-246 

-898 
+898 

+62 

+184 

0 

Redefinition 

Force 
account 

construction 

3 

-554 
+8,856 

-597 
-767 

-433 
(-432) 

-1,023 
-139 

-1,161 
(-23) 

-315 

-3,868 
(-2,934) 

0 

Other 

4 

1+657 
8+3,943 

s+83 

« -8,121 

5+146 

« +3,287 

0 

Statistical 

Inventory 
valuation 

adjustment 

5 

- 5 
- 1 

+501 
+4 

- 1 
+1 

-502 

0 

Other 

6 

- 2 3 
(-23) 

-615 
+232 
+87 

-588 

+280 
(+230) 

+6 
-535 

+243 
(-219) 

+689 

-76 
(-157) 

-105 

+294 

-114 

Input-
output 

value added 

7 

22,702 
(21,522) 

11,049 
37,022 

170,972 
23,873 

12,722 
(11,433) 

13,874 
88,448 

80,137 
(18,548) 

64,783 

62,053 
(55,029) 

3,259 
-502 

0 

590,389 

n.a. Not applicable. 
1 Net figure made up of: $—118 for merchandise sales by construction contractors, $—150 

for service receipts from rental of construction equipment, and $+925 from construction acti­
vity of operative builders in the real estate sector. 

2 Includes: $+1,011 from manufacturing activities and $+2,880 from manufacturers sales 
offices in trade, and $+62 from manufacturing activity in car shop of railroads. 

3 Net figure: $—13 for merchandise sales in transportation, $—52 for manufacturing activity 
in railroad car shops, and $+163 from storage receipts in the trade sector. 

4 Net figure: $—3,891 for manufacturing activity in trade, $—5,910 for service receipts in 
trade, $—153 for storage receipts in trade, and $+1,833 from trade receipts in other sectors. 

5 Net figure: $+1,071 from imputed rents in nonprofit institutions, and $—925 for construc­
tion receipts of operative builders. 

6 Net figure: $+6,060 from service receipts in other sectors, $—1,702 for merchandise sales 
in service establishments, and $—1,071 for imputed rents in nonprofit institutions. 

NOTE.—Details may not add to total because of rounding. 
Source: TJ.S. Department of Commerce, Bureau of Economic Analysis. 

http://ex.pt
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Technical Note 

A. The methods used to allocate 
value added and its components in 
mining and manufacturing may have 
resulted in errors that have a cumula­
tive effect on property-type income of 
the industries in these sectors. Value 
added for industries in mining and 
manufacturing was calculated by sub­
tracting estimates of purchased business 
services (developed in the I-O analysis 
of intermediate inputs) from Bureau of 
the Census data on "value added by 
manufacture." These industry estimates 
were adjusted to the control total for 
value added in the major industry divi­
sions and then adjusted to reflect the 
reclassifications and redefinitions used 
in the I-O study. The next step in­
volved the allocation of employee com­
pensation and indirect business taxes 
among the mining and manufacturing 
industries. Employee compensation es­
timates were based on Census data on 
establishment payrolls, adjusted to in­
clude wage supplements and to reflect 
redefinitions and reclassifications. The 
allocation of indirect business taxes to 
mining and manufacturing industries 
was based on several sets of allocators, 
depending on the type of tax or nontax 
payment, and also adjusted for redefini­
tions and reclassifications. Property-
type income for an industry was esti­
mated as a residual and was, therefore, 
subject to errors in estimating total 
value added or either of the other com­
ponents. 

B. The ratios of value added to total 
output (columns 10 through 13 of 
table 1) are intended for use with the 
published input-output tables and the 
reader is cautioned against applying 
them to other sets of data relating to 
production or output without taking 
account of the special conventions used 
in the I-O table which affect the ratios. 
The main conventions and definitions 
affecting the I-O data on output and 
value added are as follows: 

(1) Imputations have been included 
in the I-O measures of output which 
are not reflected in the ordinary statis­
tics on output in dollar terms. The 
main imputations occur in agriculture, 
for the value of nonpurchased feed, 
seed, and fertilizer; in finance and 
insurance, for the imputed value of 
banking services; and in the rental and 
real estate industry, for the imputed 
rental value of owner-occupied houses. 

(2) In most cases secondary produc­
tion has been treated in the I-O system 
as if it were sold by the industry where 
it was made to the industry producing 
it as its primary activity. This is done 

in order to supply a product to all users 
from a single source. Consequently, the 
output of such "transferred" secondary 
products is counted twice—once-in the 
industry where it is made and again in 
the industry from which it is distributed. 

(3) In other cases secondary activi­
ties have been "redefined" from the 
industry where they occur to the in­
dustry where they are primary. This 
means that both the output and corrre-
sponding inputs (intermediate and value 
added) have been shifted. If these 
redefinitions are sizeable, they can 
affect the value-added ratios of the 
industries involved. In the case of force 
account maintenance and repair con­
struction, the value added and inter­
mediate inputs which have been rede­
fined out of an industry are replaced by 
an intermediate purchase of repair and 
maintenance services, thus reducing 
the ratio of value added to output. 

(4) Imports of goods and services 
which are the same as those produced 
domestically and which are used in 
further production (transferred im­
ports) are added to the total output 
of the industry producing the domestic 
counterpart. If such imports are a 
significant part of the total supply 
they affect the value-added ratio. 

(5) The output of wholesale and 
retail trade is defined as gross margins 
and excludes the value of goods pur­
chased for resale. 

(6) Excise taxes are added to Census 
value of shipments and to value 
added. Similarly, general and special 
sales taxes are added to the output 
and value added of the industries 
which collect and remit them. Customs 
duties are part of the output and value 
added of wholesale trade. 

C. In describing the derivation of 
table 2, "Primary Inputs Per Dollar of 
Industry Sales to Jinal Demand," 
the column of coefficients from the 
total requirements table (table 3 in 
the November 1969 article) was de­
scribed as a set of weights which when 
applied to the appropriate value-added-
to-output ratios will make the column 
sum to 1.0. However, because of the 
treatment of scrap and byproducts in 
the input-output tables, this is not 
true in all cases. In analyzing the de­
mand for industry output, it is desira­
ble to avoid the anomalous situation 
in which the demand for scrap and 
byproducts would generate output in 
the industry which yields them. There­
fore, the direct requirements coefficients 
(table 2 in the November 1969 article) 
were adjusted to interrupt the flow 

of these products before the calculation 
of the total requirements table (table 
3 in the 1969 article). The net effect 
of these scrap and byproduct adjust­
ments on the direct requirements co­
efficients, which were then used to 
derive the total requirements table, 
results in a residual value-added co­
efficient which is slightly different from 
the one which is published. Conse­
quently, the value-added calculations 
using the published total requirements 
coefficients and the published value-
added coefficients will not sum to 
precisely 1.0 in all cases. Adjustments 
have been made in the weights used 
to combine the value-added-to-output 
ratios in order to eliminate the effects 
of this treatment of scrap and by­
products in the industries where it has 
a significant impact so that the value 
added and import content of each 
final product would add to 1.0. 

D. BEA has created four sets of 
special value-added coefficients that 
can be used to calculate in one step the 
industry distribution of the value 
added generated directly and indirectly 
by an industry's sale to final demand. 
The four sets are: 

Total value added 
Employee compensation 
Indirect business taxes 
Property-type income 

The set of special value-added co­
efficients was calculated by multiplying 
the rows of the total requirements 
table (table 3 in the 1969 article) 
by the ratio of value added to total 
output for the appropriate producing 
industries. To derive the set of special 
coefficients for each of the components 
of value added, the process was re­
peated, using the ratio to total output 
for the appropriate value-added com­
ponent. 

The four sets of special value-added 
coefficients are available on one mag­
netic tape and can be ordered for $200. 
Eequest should be addressed to the 
Interindustry Economics Division, 
Bureau of Economic Analysis, U.S. 
Department of Commerce, Washing­
ton, D.C. 20230. A check payable to 
"SESA, Department of Commerce" 
for the total amount must be enclosed 
with the order. The tapes are generated 
on a Honeywell 1250. The data are 
inscribed as 7 track, 556 BPI, and 
are available in either even or odd 
parity. A detailed description of the 
tape layout is included with each data 
tape. Please specify parity desired 
when ordering tape. 
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